Mean-field theories of unrelaxed Cup 75Pdo qs alloys exhibit a deep (es -5.5 eV) Pd bonding state at the bottom of the Cu d band that does not show up in photoemission experiments. We have applied the "special quasirandom structures" construct to Cuz Pd alloys in the context of local-density total-energy minimization, finding a distribution of Cu -Cu, Cu -Pd, and Pd -Pd bonds whose lengths deviate significantly from the single, unrelaxed value assumed in mean-field models. 
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Such lattice distortions are found to induce a~1-eV shift in the Pd bonding state to lower binding energies, thus removing much of the discrepancy with experiment.
Electronic-str ucture calculations' on tr ansitionmetal (TM) Fig. 1 ). We see from Fig. 1(a) (t'+ in'+ n')' e.g. , p(001) = 0, p(201) = 2s, and y(113) = &&. While the elemental solids Cu and Pd have the equilibrium lattice constants a~q, in the alloy environment these will expand and contract, respectively, to the alloy value az = a(z). We then imagine a coherent layer of pure Cu (or Pd) whose lattice constant n~perpendicular to G is constrained to equal a(z), finding from Eqs. (1) and (2) the Cu -Cu (or Pd -Pd) interlayer distances along G.
We then layer these Cu and Pd planes in the SQS, finding the corresponding Cu and Pd atomic position so that the interlayer distances matches those obtained above. To examine the accuracy of this relaxation model, we first described as "superlattices" along some special orientations G= [l, m, n] , and that continuum elasticity theory provides the equilibrium interlayer spacing along C as a function of the externally-fixed perpendicular lattice constant, a~as 
